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[57] ABSTRACT 

In a piano a panel, which takes the place of the usual 
cast iron string plate or frame, is provided for support- 
ing the strings. The panel is a sandwich construction 
making it exceptionally strong and capable of with- 
standing the string loads without bending or otherwise 
yielding and without requiring auxiliary support such as 
the massive wooden backs or trusses to which cast iron 
string plates are usually attached. The string panel has a 
relatively thick low modulus of elasticity core layer, a 
portion of which is made of laminated hard wood to 
serve as a pin block, and relatively thin layers of high 
modulus of elasticity material, such as steel, bonded to 
the core layer. If desired the string panel may be used as 
the main frame of the piano to which other major com- 
ponents, such as the soundboard, key bed, side cheeks, 
housing and feet, are directly attached. 

31 Claims, 20 Drawing Figures 
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be preset, if desired, prior to assembly of the action with 

PIANO CONSTRUCTION the string panel. 

Still another object of the invention is to provide a 

BACKGROUND OF THE INVENTION piano construction using a string panel of the foregoing 

This invention relates to pianos and deals more par- J ^acter and wherein the construction of the piano is 

ticularly with an improved piano construction using a simplified by using the string panel as the main frame of 

novel string panel for supporting the strings and replac- the ™t™meirt with other major components of the 

ing the conventional cast iron string plate or frame, and Piano bemg directly connected to the panel for support 

associated strengthening structure, of prior pianos. . n Still another object of the invention is to provide, in 

The many strings of a piano create large forces which a P 12 " 0 ' * stnn 8 ^ ° f °"=gouig character having 

have to be reacted by their supporting structure, and the a ^ P lanar , ?* ce wh,ch mav be med 35 . a reference 

provision of a suitable carrying structure capable of surfac f from whl <* measurements may readily be taken 

bearing these forces without undue bending or other or supported to accurately locate or position other 

yielding is a continual problem with piano manufactur- ^ of *e Piano as for example, for supporting a 

ers. More than one hundred years ago cast iron string T °* ei » *•« t0 °i, use ? *° the heights of the 

plates or frames were introduced and these, in various a "? r f 8 ?"^* of the Vff mt * a ^undboard, 

different forms, have become virtually standard in the <° ^a" 1 ^ "esu-ed amount of down-beanng pressure 

industry. These cast iron plates were a significant ad- of f^T!?. 0 " *? . . 

vance over earlier string supports but nevertheless are 20 * stU1 fu f* h * ^Jf* ° f . the nvmtum is to provide a 

subject to a number of drawbacks. For one thing a cast tnng P^ 1 ° f th(t J 0t f g ™ S cht ^ aCter wherem 

iron plate is itself quite heavy and is usually combined ?f" P«*™«»B the function of a conventional pin 

with a heavy auxiliary wooden strengthening structure f W ^ ^ mk J s ™°n>orated m and made an 

such as the conventional post and beam back of an "^gral Part of the string panel. 

. « . . ... . . ... Another object of the invention is to provide a piano 

upright piano or the conventional wooden beam truss of 25 _„ . .. J .... . , e 

„™. „ .u u _ i- .i. i . construction permitting, for a given general size of 

a grand piano, thereby making the complete piano very ■ „ 4 . r , , e . . . 6 . e . ... 

™a /ii«5^„i. piano, the use of longer bass strings due to the ehmina- 

aLwT^ I V. i . ..,,,„. tionof braces and other obstructions presently foundon 

Another disadvantage of cast iron plates is that the or m with most strin ,[ tes . 

? 6 ?T 8 s r CtUre r ^ * ey 816 jo Afurtherobjectoftheinventilnistoprovideapiano 
associated is subject to change with temperature mois- 30 constmction ^ for ^ ? si P 

ture, age and other environmental conditions so that the a , soundboa rdlhan otherwise generally used, 

forces imposed on the plate by the supporting structure Qther objects and of ^ mvent f on will ^ 

are likely to change and cause warping, bending or disdosed b ^ evident ^ ^ followi written 

twisting of the plate with consequent undesirable effects descri tion ^ acco^y^ drawings describing and 

on the tuning of the stnngs and odier factors. illustrating preferred embodiments of The invention. 

Also, in the casting of cast iron plates some unpredict- 
able and uncontrollable shrinkage of the metal invari- SUMMARY OF THE INVENTION 
ably takes place so that it is difficult or impossible to ^ mvention resi des in a piano string panel for car- 
directly cast into the pUite notches, holes or other string ^ the stri s of a iam) md made 0 fsandwich con- 
locating features which are accurately located relative struct i on , ^ ch pane i comprising a relatively thick core 
to one another or to some given reference. Thus, when i ayer of low modulus of elasticity material and two face 
using cast-in string locating features the stnngs of differ- layer8 of re i a tively high modulus of elasticity material 
ent plates may have slightly different locations from • bonded t0 the feces of ^ core ] ayer> Both the core 
plate to plate so as to make it necessary when assem- 45 layer ^ the face layer may be made of various differ- 
ing a piano to individually adjust, by a time consum- e nt materials but in accordance with more narrow as^ 
ing manual procedure, parts of the action, particularly pectfi of the invention part of the core layer is made of 
the hammers, to the associated string plate. wood or a fiberboard, chipboard, or other composite 

The general object of the invention is, therefore, to material including wood particles and another part of it 

provide a piano construction which includes a means 50 is rnade of laminated hard wood to provide a pin block, 

for supporting the strings whereby the strings are firmly and the two face layers are made of steel or other metal, 

and satisfactorily supported while nevertheless avoid- At portions of the panel receiving large amounts of 

mg the above stated disadvantages of present cast iron stress, reinforcing pieces, preferably received in reces- 

stnng plates and which string supporting, means also ses in the core layer, are added and are bonded to both 

achieves other important advantages. 55 t he adjacent face layer and the core layer. 

More particularly, it is an object of the invention to The invention also resides in a piano including a sand- 
provide, in a piano, a string supporting panel which wich construction string panel of the foregoing charac- 
replaces the conventional cast iron string plate or frame ter combined with other parts specifically adapted to 
and its associated strengthening structure and which cooperate with such string panel, 
string panel is highly resistant to bending, warping, 60 The invention also resides in a piano including a 
twisting or other deflection under the string loads, is string panel of the foregoing sandwich construction and 
light in weight and is capable of being made at competi- wherein such panel forms the main frame of the piano 
live cost. with other major components of the piano being di- 

A further object of the invention is to provide a string rectly connected to it for support, 

panel of the foregoing character in which the string 65 

locations are readily accurately determined and are BRIEF DESCRIPTION OF THE DRAWINGS 

accurately repeatable from panel to panel thereby possi- FIG. 1 is a fragmentary perspective view showing a 

bly allowing the hammers or other parts of the action to piano embodying this invention. 
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FIG. 2 is an exploded perspective view showing the 
string panel and associated soundboard of the piano of 
FIG. 1. 

FIG. 3 is a plan view of the string panel of the piano 
of FIG. 1. 5 

FIG. 4 is a plan view of the soundboard of the piano 
of FIG. 1. 

FIGS. 5 to 11 are fragmentary sectional views taken 
on the lines 5—5 to 11—11, respectively, of FIG. 3. 

FIGS. 12 to 18 are fragmentary sectional views taken 10 
on the lines 12—12 to 18—18, respectively, of FIG. 4. 

FIG. 19 is a perspective view showing a piano, in 
partially completed form, comprising another embodi- 
ment of this invention. 

FIG. 20 is a exploded perspective view showing a 15 
piano, in partially completed form, comprising still 
another embodiment of this invention. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 2Q 

FIG. 1 shows a piano 20 embodying this invention 
and which is of an upright style of generally conven- 
tional outward appearance. The basic components of 
the piano 20 include a case or housing 22, a key bed 24 
supporting a keyboard 26, an action 27, an upright rect- 25 
angular string panel 28 with near and far faces 30 and 
32, and, behind the string panel 28, a rectangular sound- 
board 34 with near and far faces 36 and 38. 

The string panel supports the strings of the piano, 
some of which are shown at 40, 40, which extend over 30 
its near face 30 between associated terminations de- 
scribed in more detail hereinafter. As best seen in FIG. 
2, the soundboard 34 is surrounded by a set of near edge 
strips 42 engaging its near face 36 along the marginal 
edge portion thereof and by another set of far edge 35 
strips 44 which engage the far face 38 along the mar- 
ginal edge portion thereof. Those surfaces of the edge 
strips 42 and 44 which engage the soundboard are 
curved to hold the soundboard in a bellied or crowned 
condition giving its near face 36 a convex shape and its 40 
far face 38 a concave shape. The near set of edge strips 
42 engage the marginal edge portion of the string panel 
28 and accurately space the soundboard a small distance 
rearwardly of the string panel, the soundboard in the 
assembled piano being held to the string panel by bond- 45 
ing, with epoxy resin or the like, and by a number of 
screws 46, 46 located at regular intervals along the edge 
of the soundboard assembly, passing through holes in 
the edge strips and soundboard and threadably received 
by the string panel. On its far face 38, the soundboard 34 50 
has attached to it a number of inclined ribs 48, 48 in a 
generally conventional manner. 

The soundboard on its near face 36 carries a number 
of bridges which engage the strings and transmit their 
vibrations to the soundboard, and the string panel 28 has 55 
corresponding openings for accommodating such brid- 
ges. The actual number, shape and arrangement of such 
bridges and of their associated openings in the string 
panel may vary widely from piano to piano without 
departing from the present invention. However, in the 60 
illustrated case, as shown in FIG. 2, the soundboard 34 
carries three bridges — namely, a bass bridge 50, a mid- 
range or tenor bridge 52 and a treble bridge 54. For 
receiving these bridges the string panel 28 has openings 
56, 58 and 60, respectively, and also includes additional 65 
lightening openings 62, 64, 66 and 68. All these open- 
ings also serve to allow sound from the near face of the 
soundboard to pass forward ly through the panel 28. 



102 

4 

The string panel 28 also includes, along each of its 
vertical side edge portions, a bushing providing a hori- 
zontal opening 70 through the panel which slidably 
receives a handle 72, and the soundboard includes two 
slightly larger openings 74, 74 to allow the handles to 
pass therethrough. In the completed piano, the handles 
72, 72 are movable between a rearward extended posi- 
tion at which the rear portions thereof extend a substan- 
tial distance beyond the soundboard 34 and provide a 
convenient handgrip for use in moving the piano. From 
this position the handles may be moved forward ly to an 
inactive or retracted position at which very little or 
none of them extends rearwardly beyond the sound- 
board. A suitable stop, not shown, is provided in the 
piano for limiting the forward movement of each handle 
72 and its rearward movement is limited by engagement 
of its enlarged head with the string panel 28. Movement 
of the handles from their retracted to their extended 
position may be accomplished by allowing a small por- 
tion of each handle to extend rearwardly beyond the 
soundboard in the retracted position, which small por- 
tion can be grasped by the fingers to pull the handle to 
the extended position, or the handles can be moved 
rearwardly by reaching into the piano case and pushing 
them rearwardly from the near side of the string panel. 

Except for the construction of the string panel 28 and 
soundboard 34 the remaining parts of the piano 20 are 
or may be of generally conventional construction and 
need not be described in detail. It should be noted, 
however, that the string panel 28 serves by itself as the 
means for supporting the strings 40, 40 and that the 
piano does not include the usual massive wooden back 
made of posts and beams conventionally found on other 
upright pianos, the rear face 38 of the soundboard, with 
its attached ribs 48, 48, instead forming the rear limit of 
the piano. There is, therefore, no piano structure to 
interfere with the transmission, of sound from the rear 
face of the soundboard and because of the omission of 
the customary massive back the piano may be made, if 
desired, to have a smaller than usual front to rear dimen- 
sion. 

FIGS. 3 and 5 to 11 show the construction of the 
string panel 28 in more detail. Turning to these figures, 
the panel 28, in accordance with the invention, is of 
sandwich construction including a relatively thick core 
layer 76, a relatively thin near face layer 78 bonded to 
the near face of the core layer 76 and a relatively thin 
far face layer 80 bonded to the far face of the core layer 
76. The core layer 76 is made of a material having a 
relatively low modulus of elasticity in comparison to 
that of the face layers 78 and 80 so that the panel, due to 
the high modulus of elasticity of the face panels 78 and 
80 and their spacing from one another is very strong 
and unyielding with respect to the loads imposed on it 
by the strings. 

The materials chosen for the various layers of the 
panel 28 may vary widely. The core layer 76 along its 
upper edge, as seen in FIGS. 3 and 5, includes a pin 
block portion 82 which preferably and as shown is com- 
prised of a plurality of laminations 84, 84 of hard wood, 
such as maple or birch, and having openings 86, 86 for 
receiving the tuning pins 88, 88. In FIG. 3 only a few of 
the tuning pins 88, 88 and their associated strings 40, 40 
have been shown, the remainder of the strings and tun- 
ing pins having been omitted to show the structure of 
the panel more clearly. The remaining portion 90 of the 
core layer is preferably made of wood or of a composite 
material, such as fiberboard or chipboard, including 
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such as fibers of fiberglass, carbon or boron embedded SL L d f ? d ? ned hei 8 hts ^responding to 

bV Sr.fT thC f3Ce layere are pSS ££ m ° UntS ° f StrmS down - b ^g force on 8 the 

oiy made of melal and most preferably that motai ! on °K es - 

steel, as is the case with the illustrated layers 78 and 80 10 the co T.° the b ° ndin S of layer* 78 and 80 to 
An epoxy resin is presently preferably used to bo "d the v^Ti^ 76 ' he faCe ^ te P«ut to pro- 
steel face layers to the core layer, but other suitable 1.2 *"P"«»8» 58, 60. etc., and the core layer 76 
bonding agents may also be used otner stable left uncut. The precut face layers and the reiiZcine 
The use of steel for the face layers 78 and 80 has the EteT h '" * b °" ded t0 ,he core ^ «S1 
advantage, among other things, that the strings 40 40 is I J" g 3gent SUch as » e P° xv «*« and Sin 
or at least their cores, are alsfmade of steeuKere' fn ,hV« b « nd "»8«s completed, the openings 58, 60, etc 
fore he coefficient of thermal expansion of X strine S£ £ ""^ be S mistied by ""'"S th * precut edges of 
pane w.ll exactly match the coefficient of Sal ex 2? m the face to >" 88 templates orTufdes 

K£ * stri T The steel ,ayere «K?SS S S er g oneT re T 76 - This proc * ure £S£ 

J^^^^S^ - of hLier ^^3?^^^?^ 

amoSnT^ ,hC S,ring " anel M bears different Sf? * «-» ofSSUfm S 

d?Z h ^-f? a ' different areas - The panel fCm n «^.«™W»ent used mayTary widely 
5£* " h > hc face ■ >«y« of sufficient thSX to Sffi 0 ^ p, f°* bUt f ° r PUrp0Ses «™«K?to 
~ y S . UPP 1 r ' ,he maximum str «s occurring « fri P ' the baSS Set of strin S* comprises fifty-tw" 
any point on it without any reinforcement Preferablv u ^1°' Cach Strin « there ■» one tuning pin 88 one 

however, and as shown, the face laver -78 ZTun . P ' n 116 and one "itch pin 118 the nut nta .i* 

SceJbv th ^ 7' -^roSiift 50 t r r pf„^ 

96 98 »nTinn y ^ re , ,nforcin S steel pieces or patches rectlv ffi 1 ™ h "? h plns I2 °- 120 reived di- 
96, 98 and 100 and the far face is reinforced by a sinrie ! P u, 1 28 as shown in FI <3- »■ Below the set 

tee reinforcing piece 102. The reinforcing pfcee S ,1 f n ^, t f eble tunin « P*» ««- «« as seen in FTG 3 

As shown in FIGS. 3 and 9 the lower left-hand cor Z" "^J** ^ " 2 by 8 P ressure bar 124 held , 0 

ner of the panel 28 is also reinforced with a reinforrin J m ? n Pane ' by 3 p,ura,it y «f screws 126, 126 Also in th^ 

P»ece 104 of sheet material adjacent The neaThver 78 ' lustrated P ia "° *>. 'he tenor and trebTe «r „«s Je 

and another piece of reinforcing shee' ma eriaf ill S ° thal the Iower °r longer ones have one 

adjacent the far layer 80 with bollfof the pSS and ■ W tWil>S P ' n 88 and a »otler end ffxed to a 

106 being received in conforming rabbettcd recesses of 5S\ Pm the higher toned or barter oi« h?v2 

«« core layer and being bonded to both the co« aye r 65 and o^T r r dved , res P ectivel y «" 'wo tunbg pi£ 

SSo^^^'^^P'^^Srf £^ tWoAh" ,, if , ?, hiU ? Pin ,20 ' AI,h0U 6 h "ot 
laver^6 n « B 8 "'^ rabbetted reccsses of core on Aeir ton ^rfl m f ,Ude conv ««onal pins 

layer 76 preserves a planar near surface on the panel 28 with the 5j Pr ° P V aSS ° date the stnn 8 s 
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The panel 28 is a sturdy, firm structure which may 
serve as a frame for supporting other parts of the piano. 
In the piano 20 advantage is taken of this by supporting 
at least part of the weight of the key bed 24 from the 
panel by means of two connecting brackets 128, 128 5 
connected between the panel 28 and the key bed as 
shown in FIGS. 3 and 6. 

It will also be noted that the strings 40, 40 are located 
relative to the panel 28 by pins and the like which fit in 
panel openings that in turn can be accurately located 10 
relative to the panel and accurately repeated from panel 
to panel by simple operations such as punching or dril- 
ling. Therefore, the string positions are accurately re- 
peatable from panel to panel to such a degree that, if 
desired, the hammers of the action may possibly be 15 
preset to a standard condition prior to assembly of the 
action in the piano to avoid the now usual manual oper- 
ation of custom setting the hammers. 

FIGS. 4 and 12 to 18 show in detail the construction 
of the soundboard, its bridges 50, 52 and 54 and other 20 
associated parts. The bass bridge 50 includes a cantilev- 
ered base member 130 fixed to the soundboard, a web 
member 132 and a cap member 134. The tenor bridge 52 
includes a web member 136 directly connected to the 
soundboard 34 and a cap member 138 while the treble 25 
bridge 54 includes a web member 140 directly con- 
nected to the soundboard 34 and a cap member 142. 
These bridge parts may be made of various materials 
such as metal or composites, but in the illustrated case 
all of the parts of the bridges are made of wood. The 30 
three web members of the three bridges preferably have 
their grain oriented in planes perpendicular to the 
soundboard so as to provide the bridge with a generally 
high modulus of elasticity, and each of the three cap 
members is preferably made of a number of laminations 35 
of wood with the grain of some laminations running 
parallel to the associated web member and with the 
grain of other laminations running perpendicular to the 
associated web member. 

Some form of continuity is preferably provided be- 40 
tween the tenor and treble bridges 52 and 54, and in the 
illustrated case such continuity is obtained by the 
soundboard 34 having attached to its far face a reinforc- 
ing member 144 of wood which spans the space be- 
tween the adjacent ends of the two bridges and slightly 45 
overlaps their end portions. The reinforcing member is 
further directly connected to the two bridges by 
wooden dowels 146, 146 as shown in FIG. 14. Further, 
as shown in FIGS. 4 and 13 a thin reinforcing patch 148, 
in this case of wood, is glued to the near face of the 50 
soundboard between the end portions of the bridge, and 
the end portions of the bridge are also reinforced by 
reinforcing patches 150, 150, such as of wood, glued to 
the opposite sides of web member 140 and the web 
member 136. 55 

As mentioned previously the string panel 128 is a 
sturdy and firm structure which may be used as a frame 
to which other parts of the piano are attached. FIG. 19 
shows another piano 200 in which large advantage is 
taken of this fact by using the string panel 28 as the main 60 
frame of the piano to which most or all other major 
components of the piano are directly attached. That is, 
in the piano 200, the string panel 128 has directly at- 
tached to it not only the soundboard 34 but also a pair 
of feet 202, 202, a pedal assembly 204 and two side 65 
cheeks 206, 206, all of which may be fixed to the panel 
28 by suitable screws or other similar fasteners. Also, 
the key bed 208 is connected to the panel 28 through the 
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use of two brackets 210, 210, each connected at opposite 
ends to the key bed and to the panel. Although not 
shown in FIG. 19 a suitable case, housing or other exte- 
rior dress may, of course, also be directly connected to 
the string panel 28 to protectively enclose the string 
panel and other portions of the piano or to improve its 
appearance. 

The pianos 20 and 200 are upright pianos but the 
string panel of this invention is not limited to such pi- 
anos and may instead be used for grand pianos or any 
other type of piano. FIG. 20, for example, shows a 
piano 300 using a string pane] 302 and a soundboard 304 
generally similar to the string panel 28 and soundboard 
34 of the previously described upright pianos except for 
being placed horizontally and having the customary 
bent-U shape required for a grand piano. That is, the 
string panel 302 is of the same general sandwich con- 
struction as the string panel 28 of FIG. 1, it having a 
core layer 305 of wood or other low modulus of elastic- 
ity material and two face layers 306 and 308 of steel or 
other high modulus of elasticity material. The sound- 
board also has a set 310 of upper edge strips and a set 
312 of lower edge strips which hold it in an upwardly 
bellied or crowned condition. One difference, however, 
between the piano 300 and and those previously de- 
scribed is that the isthmus portion of the panel 302 is 
strengthened by and includes a separate reinforcing bar 
314, preferably made of steel or other metal, attached at 
its opposite ends to the body of the panel 302 on oppo- 
site sides of the opening 316 which accommodates the 
bridge 319 for the tenor and treble strings. The top steel 
layer 306 is left in place below the bar 314 and is bonded 
to the bar, and it may even have another layer of steel 
bonded to its lower face. The core layer 305 and lower 
steel layer 308 are, however, omitted below the bar 314. 
Of course, the isthmus construction of the previously 
illustrated upright string panel 28 could also be used in 
the grand piano 302 if desired, and the illustrated isth- 
mus construction of the grand piano 302 could likewise 
be used in an upright panel if desired. 

In the finished piano 300 the string panel 302 rests 
against the top surface of the upper set 310 of edge strips 
of the soundboard 304 and is fixed to such edge strings 
preferably both by bonding and screws. Also, above the 
string panel 302 is another set 318 of edge strips which 
are bonded to the top surface of the string panel. This 
set 318 of edge strips provides additional stability for 
the string panel 302 supplementing that provided by the 
steel face layers 306 and 308. The string panel 302 with 
its set 318 of edge strips therefore, together with the 
soundboard 304 and its sets 310 and 312 of edge strings, 
provides a rigid structure serving as a frame to which 
other parts of the piano are attached. This "frame" fits 
between two side panels 320, 320 which are attached by 
suitable means, such as screws, to it, and attached to the 
side pieces 320, 320 are a key bed 322 and two side 
cheeks 324, 324. The side surface of the frame, that is 
the unit consisting of the soundboard 304, the string 
panel 302, and sets 310, 312 and 318 of edge strings, 
which extends rearwardly beyond the side pieces 320, 
320 may be left exposed or may be decoratively covered 
as by gluing to it a thin layer of wood veneer. A conven- 
tional lid, not shown, is also attached to the upper set 
318 of edge strips to allow it to be opened and closed 
relative to the remainder of the piano in a conventional 
manner. With the addition of legs, a keyboard, an action 
and other minor components not shown in FIG. 20 the 
piano 300 is complete and, due to the strength of the 
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string panel 302, does not require the heavy truss work 
normally located below the soundboard of prior grand 
pianos. 
I claim: 

1. A piano string panel assembly for carrying the 3 
strings of a piano, said panel assembly comprising a 
panel to which panel all of the ends of such strings may 
be anchored, said panel having a near face and a far face 
opposite and generally parallel to said near face, said 
panel also having at least one opening therein extending 1° 
through its thickness between said near and far faces for 
accommodating the bridge or bridges of an associated 
soundboard, said panel throughout substantially all of 
its extent as surrounded by its outer peripheral edge 
comprising a relatively thick core layer of relatively 15 
low modulus of elasticity material having near and far 
faces, a near relatively thin face layer of relatively high 
modulus of elasticity material bonded to said near face 
of said core layer, and a far relatively thin face layer of 
relatively high modulus of elasticity material bonded to 20 
said far face of said core layer; and means for connect- 
ing all of the strings of a piano to said panel so that each 
string is supported at both of its ends by said panel for 
extension adjacent and parallel to said near panel face 
and so that each string extends over one of said at least 
one opening in said panel for cooperation with a bridge 
of the associated soundboard. 

2. A piano string panel assembly for carrying the 
strings of a piano, said panel assembly comprising a 3Q 
panel to which panel all of the ends of such strings may 
be anchored, said panel having a near face and a far face 
opposite and generally parallel to said near face, said 
panel also having at least one opening therein extending 
through its thickness between said near and far faces for 35 
accommodating the bridge or bridges of an associated 
soundboard, said panel throughout substantially all of 
its extent as surrounded by its outer peripheral edge 
comprising a relatively thick core layer of material 
having near and far faces, a near relatively thin face 
layer of metal bonded to said near face of said core 
layer, and a far relatively thin face layer of metal 
bonded to said far face of said core layer; and means for 
connecting all of the strings of a piano to said panel so 
that each spring is supported at both of its ends by said 45 
panel for extension adjacent and parallel to said near 
panel face and so that each string extends over one of 
said at least one opening in said panel for cooperation 
with a bridge of the associated soundboard. 

3. A piano string panel as defined in claim 2 further 50 
characterized by said thin face layers of said panel being 
made of steel. 

4. A piano string panel as defined in claim 1, 2 or 3 
further characterized by said core layer being made of 
wood. 55 

5. A piano string panel as defined in claim 1, 2 or 3 
further characterized by said core layer including a pin 
block portion and a remaining, portion, said pin block 
portion and said remaining portion of said core layer 
being made of different materials, and said panel having 60 
a member of holes extending from said near face thereof 

to said pin block portion of said core layer for receiving 
tuning pins. 

6. A piano string panel as defined in claim 5 further 
characterized by said pin block portion of said core 65 
layer being made of a number of laminations of hard 
wood arranged parallel to said near and far faces of said 
panel with the grain of at least some of said laminations 
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being at an angle to the grain of other of said lamina- 
tions, 

7. A piano string panel as defined in claim 5 further 
characterized by said remaining portion of said core 
layer being made of glued up planks of wood. 

8. A piano string panel as defined in claim 5 further 
characterized by said remaining portion of said core 
layer being made of a composite material including 
particles of wood. 

9. A piano string panel as defined in claim 1, 2 or 3 
further characterized by said near and far layers of said 
panel being made of the same material and said near 
layer being substantially thicker than said far layer. 

10. A piano string panel as defined in claim 1, 2 or 3 
further characterized by at least one piece of reinforc- 
ing sheet material bonded to one of said face layers of 
said panel, said piece of reinforcing sheet material being 
of substantially smaller size than the face layer to which 
it is bonded. 

11. A piano string panel as defined in claim 1, 2 or 3 
further characterized by said core layer including at 
least one rabbetted portion on one of its said faces, a 
piece of reinforcing sheet material located in said rab- 
betted portion between said core layer and the adjacent 
one of said face layers, and means bonding said piece of 
reinforcing sheet material to both said core layer and 
said adjacent one of said face layers. 

12. A piano string panel as defined in claim 10 further 
characterized by said layer of reinforcing material being 
made of the same material as said face layers. 

13. In a piano, the combination comprising: 

a string panel with generally parallel near and far 
faces, 

a soundboard located adjacent and in generally paral- 
lel spaced relationship to said far face of said string 
panel, 

a plurality of strings extending over and adjacent to 
said near face of said string panel and having their 
opposite ends connected to said panel, and 

at least one bridge engaging at least some of said 
strings and said soundboard and extending from, 
said strings to said soundboard, 

said string panel having an opening therein accom- 
modating said bridge, 

said string panel throughout substantially all of its 
extent as surrounded by its outer peripheral edge 
comprising a relatively thick core layer of rela- 
tively low modulus of elasticity material having 
near and face faces, a near relatively thin face layer 
of relatively high modulus of elasticity material 
bonded to said near face of said core layer, and a 
far relatively thin face layer of relatively high mod- 
ulus of elasticity material bonded to said far face of 
said core layer, and 

means for connecting a plurality of strings to said 
panel so as to be supported by said panel for exten- 
sion adjacent and parallel to said near panel face 
and so that each of such strings extends over said 
opening and engages said bridge. 

14. In a piano, the combination comprising: 

a string panel with generally parallel near and far 
faces, 

a soundboard located adjacent and in generally paral- 
lel spaced relationship to said far face of said string 
panel, 

a plurality of strings extending over said near face of 
said string panel and having their opposite ends 
connected to said panel, and 
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at least one bridge engaging at least some of said 
strings and said soundboard and extending from 
said strings to said soundboard, 

said string panel having an opening therein accom- 
modating said bridge, 

said string panel throughout substantially all of its 
extent as surrounded by its outer peripheral edge 
comprising a relatively thick core layer of material 
having near and far faces, a near relatively thin face 
layer of metal bonded to said near face of said core 
layer and a far relatively thin face layer of metal 
bonded to said far face of said core layer; and 

means for connecting a plurality of strings to said 
panel so as to be supported by said panel for exten- 
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located against the other of said face layers in said isth- 
mus portion of said panel, and 
means bonding said reinforcing piece to said other 
face layer. 

23. The combination defined in claim 22 further char- 
acterized by said core layer being rabbetted to provide 
recesses for receving said reinforcing pieces of sheet 
material, said reinforcing pieces being located in said 
recesses between said core layer and their respectively 
associated face layers, and 

means bonding said reinforcing pieces to said core 
layer. 

24. The combination defined in claim 20 further char- 
acterized by said soundboard having a near face en- 



sion adjacent and parallel to said near panel face 15 gaged by said two bridges and a far face opposite from 



20 



30 



and so that each of such strings extends over said 
opening and engages said bridge. 

15. The combination defined in claim 14 further char- 
acterized by said two face layers of said panel being 
made of steel. 

16. The combination defined in claim 13, 14 or 15 
further characterized by said core layer including a pin 
block portion comprised of laminations of hard wood, 
and 

a plurality of tuning pins associated with said strings 25 
and extending into said panel into said pin block 
portion of said core layer. 

17. The combination defined in claim 13, 14 or 15 
further characterized by said core layer including a pin 
block portion comprised of laminations of hard wood 
and a remaining portion constructed differently from 
said pin block portion but also made of wood, and 

a plurality of tuning pins associated with said strings 
and extending into said panel into said pin block 
portion of said core layer. 

18. The combination defined in claim 17 further char- 
acterized by said remaining portion of said core layer 
being made of glued up planks of wood. 

19. The combination defined in claim 13, 14 or 15 
further characterized by said core layer including a pin 40 
block portion comprised of laminations of hard wood 
and a remaining portion made of composite material 
including particles of wood. 

20. The combination defined in claim 13, 14 or 15 
further characterized by said one bridge being one of 45 
two elongated bridges arranged generally in line and 
end to end with respect to one another with a space 
between their adjacent ends, 

said panel having two generally elongated holes for 



said near face, 
means fixing said two bridges to said soundboard, 
a reinforcing member engaging said far face of said 
soundboard and extending across said space be- 
tween the adjacent ends of said two bridges and 
overlapping the adjacent end portions of said two 
bridges to some extent, and 
means fixing said reinforcing member to said sound- 
board. 

25. The combination defined in claim 16 further char- 
acterized by said pin block portion of said core extend- 
ing along a portion of the periphery of said panel, and 
said soundboard being of approximately the same peri- 
metral size and shape as said panel so as to overlap 
substantially all of said panel including that portion 
thereof corresponding to said pin block portion of said 
core layer. 

26. The combination defined in claim 13, 14 or 15 
further characterized by said string panel and sound- 

35 board both being of generally rectangular shape and 
oriented vertically, 
said soundboard having a far face facing rearwardly 

of said piano, 
a plurality of elongated ribs attached to said far face 

of said soundboard, and 
means supporting said string panel and said sound- 
board so that said far face of said soundboard with 
said attached ribs forms in general the rear limit of 
said piano without any substantial structure being 
located rearwardly beyond said soundboard and 
ribs. 

27. The combination defined in claim 26 further char- 
acterized by said string panel along each of its two 
vertical side margins having a bushing providing a hole 



respectively accommodating said two bridges and 50 extending horizontally through said panel between its 
which two holes are separated from one another by said near and far faces, and 



an isthmus portion of said panel passing between 

said spaced adjacent ends of said two bridges, 
at least one reinforcing piece of sheet material located 

against one of said face layers of said panel in said 55 

isthmus portion thereof, and 
means bonding said reinforcing piece to said one face 

layer. 

21. The combination defined in claim 20 further char- 
acterized by said core layer of said panel being rabbet- 60 
ted to provide a recess for receiving said reinforcing 
piece of sheet material, said reinforcing piece of sheet 
material being located in said recess between said core 
layer and said one face layer, and 

means bonding said reinforcing piece to said core 65 
layer. 

22. The combination defined in claim 20 further char- 
acterized by a second reinforcing piece of sheet material 



two handle members each slidably received by a 
respective one of said bushings, said soundboard 
having holes aligned with those of said bushings to 
allow said handle members to move loosely 
through said soundboard, and each of said handle 
members being slidably movable relative to said 
string panel between an active position at which a 
relatively large portion thereof extends rearwardly 
beyond said soundboard to provide a handle gripp- 
able by a person moving said piano and an inactive 
position at which at most only a relatively small 
portion thereof extends rearwardly beyond said 
soundboard. 

28. The combination defined in claim 13, 14 or 15 
further characterized by 

means directly connecting said soundboard to said 
string panel, 
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a pair of feet, and 

means directly connecting said pair of feet to said 
string panel. 

29. The combination defined in claim 13, 14 or 15 
further characterized by 
means directly connecting said soundboard to said 

string panel, 
a pair of side cheeks, 

a key bed extending between said side cheeks, and 
means directly connecting said side cheeks and key 
bed to said string panel. 
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30. The combination defined in claim 29 further char- 
acterized by 

a pair of feet, and 

means directly connecting said pair of feet to said 
string panel. 

31. The combination defined in claim 29 further char- 
acterized by 

a pedal assembly, and 

means directly connecting said pedal assembly to said 
string panel. 

***** 
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